controlling cell survival and apoptosis [7] . Activation of the Rac family induces a strong 54 signal to activate cancer cells and related fibroblasts in the apoptosis mechanism [8] [9] [10] [11] .
55
In most human cancers, Rac proteins are highly activated by either overexpression of 56 the gene, up-regulation of the protein, or mutations that allow the protein to elude 57 normal regulatory signaling pathways [12] [13] [14] [15] . However, the mechanisms of Rac have recently reported that Rac can also suppress the JNK signaling pathway [10] [11] [12] [13] [14] [15] [16] [17] [18] .
64
In the current study, we investigated the role of Rac in the malignant oral squamous 65 carcinoma cell lines OSC-20, OSC-19, and HOC313. We found that apoptosis induced 66 by the inhibition of Rac was dependent on the extent of decreased Rac activity and the 67 malignant state of the squamous cell carcinoma. We also determined that activation of 68 JNK strongly correlated with the induced apoptosis. with cell death (Fig 2) . Furthermore, similar to the OSC-20 cells, fibroblasts treated 105 with 100 μM NSC23766 for 24 h also showed no cell death related morphology (Fig 2) .
106
We performed western blot analysis of pull-down assays for the whole Rac protein and under the untreated condition (Fig 3) . These data suggested that Rac was overexpressed observed in all the cell lines after treatment with NSC23766 (Fig 3) . However, the 115 extent of decreased Rac activity in OSC-19 and HOC313 cells was greater than that of 116 OSC-20 cells and fibroblasts (Fig 3) . Fig 3) .
163
Overall, these results suggested that the inhibition of Rac activity was likely to lead to 164 the cell apoptosis in OSC-19 and HOC313 cells, which was in contrast to OSC-20 cells 165 or fibroblasts in which no cell apoptosis was observed. (Fig 5B) . Treating the cells with SP600125 prevented the condensation and 218 fragmentation of the cell nuclei and analysis using the cell death detection ELISA assay 219 showed that apoptosis was decreased by approximately 50% (Fig 5C) . In conclusion, observations were compared by paired t-test, hypothesis testing was done using 2-tailed 343 distribution, and 95% confidence intervals were provided for the tests statistics. A p < 344 0.05 was considered statistically significant for all tests. 
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